Introduction {#S0001}
============

Dental schools are reported to be highly demanding and stressful learning environments.[@CIT0001] Stress might result in various mental and physical problems leading to exhaustion as well as physical and mental illnesses.[@CIT0002] Furthermore, it results in diminished efficiency in learning.[@CIT0003] Recent studies have shown that studying dentistry can be extremely stressful for dentistry students who need to acquire diverse proficiencies such as theoretical knowledge, clinical skills, and interpersonal communication skills.[@CIT0004] Dentistry stressors could be classified into five areas: the living environment, personal characteristics, educational environment, academic factors, and clinical factors.[@CIT0004] It has been reported that dental students show considerable stress symptoms during their training.[@CIT0005] Moreover, dental students demonstrate higher levels of stress, depression, obsessive-compulsive disorders, and interpersonal sensitivity than the general population.[@CIT0001],[@CIT0006] A previous study showed that students in clinical years (fourth, fifth, and sixth) had higher levels of stress than those in preclinical years. In addition, stress levels were higher in female students than their male counterparts.[@CIT0007] A previous study demonstrated that third-year students had the highest amount of stress among the students.[@CIT0008] Another study, however, found that final-year students showed the highest levels of stress and first-year students had the lowest levels of stress among the students.[@CIT0009]

Divaris and Polychronopoulou reported that fourth-year dental students were concerned about their career prospects and the newly arrived students were greatly concerned about the little time of rest.[@CIT0010] Kumar et al examined the causes of stress among dental students in India and reported that the main causes of stress among the students were the exams, the academic assessment scores at the end of a busy day, and the professors' evaluation of their clinical performance.[@CIT0011] A systematic review demonstrated that exams, clinical performance, and professors were the key factors that induced stress among dental students.[@CIT0004] In another study, the main stressors of dental students were their exams, fear of failure, and concerns about completing the course requirements.[@CIT0011] Academic performance might be affected by the students' gender, ethnicity, stage of dental education, and the living environment. It has previously been shown that female and ethnic minority dental students had higher levels of stress.[@CIT0006],[@CIT0012],[@CIT0013] Moreover, since the move from preclinical to clinical years of dental education is reported to be highly stressful, it would also be informative to examine the relationship between stress and stage of education.[@CIT0014]

If stress is not effectively tackled, it can lead to physical and psychological symptoms which can endanger the health of individuals.[@CIT0015] Persistent stress can impair the students' well-being leading to their diminished efficiency at work or learning, inability to continue working, difficulty to interact with their patients, and finally depersonalization. The problems associated with elevated levels of stress might finally deteriorate the students' academic achievements and reduce their career options.[@CIT0016] Therefore, assessing the stress levels and stressors among dental students can be helpful in terms of managing stress and its side effects. In this regard, the present research aimed to evaluate the stress levels and stressors of the dental environment among clinical dental students at Shiraz University of Medical Sciences.

Methods {#S0002}
=======

The current study was carried out during the second semester of the academic year 2018--2019. It targeted the students of the third, fourth, fifth, and sixth years of education who were in the clinical stage at Shiraz School of Dentistry, Shiraz University of Medical Sciences, Iran. They entered the study via a convenience sampling method. The study was conducted on year 3--6 students since they begin their dentistry-specific studies in their third year.

This study was approved by the Medical Ethics Committee of Shiraz University of Medical Sciences (IR.SUMS.DENTAl.REC.1398.25) and all participants signed a written consent form before enrolling in the study. The questionnaire was accompanied by a cover letter containing the following elements: the objectives of the study, voluntary participation, and the confidentiality of the data. The total number of the students of the third, fourth, fifth, and sixth years of education who were in the clinical stage at Shiraz School of Dentistry, Shiraz University of Medical Sciences, Iran was 240. One hundred and fifty dental students (62.5% of the total students who were in the clinical stage) were included in the present study.

To investigate the level of perceived stress in the dental environment, the short form of the Depression, Anxiety, and Stress Scale-21 (DASS-21) questionnaire was used.[@CIT0017] The DASS questionnaire was first developed by Lovibond and Lovibond.[@CIT0018] The DASS-21 questionnaire which is a short-form version of the DASS measures the negative emotional states of depression, anxiety, and stress by the sum of the 7 corresponding questions.[@CIT0017] The questionnaire had 21 items which were rated on a 4-point Likert scale (from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time)). The higher the grade, the higher the levels of stress.[@CIT0017] The final score for stress, anxiety, or depression was obtained by doubling the initial sum of the scales of the 7 corresponding questions because the DASS-21 (21 items) is a short-form version of the DASS (42 items).[@CIT0017] The cutoff scores for the severity labels of the DASS-21 have been demonstrated in [Table 1](#T0001){ref-type="table"}.[@CIT0018] A printed Persian version of this questionnaire validated by Sahebi et al was used in this study.[@CIT0019]Table 1The Cutoff Scores for the Severity Labels of the DASS-21 Questionnaire[@CIT0018]Severity LabelAnxietyDepressionStressNormal0--70--90--14Mild8--910--1315--18Moderate10--1414--2019--25Severe15--1921--2726--33Extremely severe20+28+34+

To assess the sources of stress associated with undergraduate dental studies and training, the Dental Environment Stress (DES) questionnaire was used.[@CIT0015] The DES questionnaire has been used as the most common tool for the assessment of stress among dental students.[@CIT0020] A printed Persian version of this questionnaire validated by Ramazani and Nazari was used in the current study.[@CIT0020] This questionnaire consisted of 32 items grouped under six stress-provoking domains related to the stressors associated with undergraduate dental training: academic efficiency (7 items), patient treatment (4 items), internal beliefs (4 items), academic factors (2 items), clinical education (11 items), and other items (4 items).[@CIT0020] The response to each item was rated on a 4-point Likert scale (1=not stressful, 2=slightly stressful, 3=moderately stressful, 4=very stressful). The mean score was calculated for each item of the DES questionnaire.[@CIT0009],[@CIT0020] Moreover, the demographic information of the students including age, gender, academic year in dentistry, and marital status were collected.

For data analysis, the mean and standard deviation (SD) values of all groups were obtained using the SPSS software version 20.0 (IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp). The one-way ANOVA, post hoc Tukey's test, and *t*-test were performed to analyze the data after the normality of the data was checked based on the Kolmogorov--Smirnov test. The P values of less than 0.05 were considered as statistically significant.

Results {#S0003}
=======

In total, 150 clinical dental students took part in the study (84 females and 66 males). The mean age of the respondents was 22.8±1.47 years (ranging from 19 to 29 years old).

The normality assumption was held in all cases. To investigate the level of perceived stress in the dental environment, the DASS-21 questionnaire was used. The results of the mean depression, anxiety, and stress values according to the students' gender are presented in [Table 2](#T0002){ref-type="table"}. According to the results of the *t*-test, no significant differences were found between the two genders in terms of depression, anxiety, or stress scores (P=0.876, 0.221, and 0.488, respectively).Table 2The Mean Depression, Anxiety, and Stress Scores According to the Students' GenderGender (Number of Participants)DASS 21 ScoresDepressionAnxietyStressFemale (84)5.59±4.324.53±3.718.21±4.56Male (66)5.63±4.184.03±3.807.51±4.80P value0.08760.2210.488

Of the 150 dental students who participated in this study, 132 were single and 18 were married. The results of depression, anxiety, and stress values according to the students' marital status are presented in [Table 3](#T0003){ref-type="table"}. According to the results of the *t*-test, there were no significant differences between single and married dental students in terms of depression, anxiety, or stress scores (P=0.387, 0.182, and 0.453, respectively).Table 3The Mean Depression, Anxiety, and Stress Scores According to the Students' Marital StatusMarital Status (Number of Participants)DASS 21 ScoresDepressionAnxietyStressSingle (132)5.73±4.304.16±3.657.94±4.71Married (18)4.72±3.815.47±4.377.61±4.49P value0.3870.1820.453

Of the 150 dental students who participated in this study, 31 were third-year, 41 were fourth-year, 38 were fifth-year, and 40 were final-year dental students. The results of the mean depression, anxiety, and stress values according to the students' academic level are presented in [Table 4](#T0004){ref-type="table"}. According to the results of the one-way ANOVA, there were no significant differences among the dental students with different academic levels in terms of depression and anxiety scores (P=0.057 and 0.154, respectively). However, the stress scores were significantly different among different levels of education (P= 0.025). The highest stress score was observed among the fifth-year students (9.13±5.11) followed by the third-year (8.71±4.22), fourth-year (8.04±4.35), and sixth-year (5.97±4.43) students.Table 4The Mean Depression, Anxiety, and Stress Scores According to the Students' Academic LevelAcademic Level (Number of Participants)DASS 21 ScoresDepressionAnxietyStressThird-year (31)6.00±4.754.77±4.558.71±4.22Fourth-year (41)6.12±3.844.27 ±3.228.04±4.35Fifth-year (38)6.39±4.745.11±4.379.13±5.11Sixth-year (40)4.05±3.413.25±3.225.97±4.43P value0.0570.1540.025**\***[^1]

The DES questionnaire was also used in this research. The mean scores of the 6 main domains of the DES questionnaire are presented in [Table 5](#T0005){ref-type="table"}.Table 5The Mean Scores of the 6 Domains of the DES QuestionnaireDomainsScores (Minimum/Maximum)I-Academic efficiency2.25±0.60^B^\
(1.00/4.00)II-Patient treatment2.22±0.67^B^\
(1.00/4.00)III-Internal beliefs1.89±0.69^C^\
(1.00/4.00)IV-Academic factors2.50±0.96^A^\
(1.00/4.00)V-Clinical education2.30±0.65^AB^\
(1.00/4.00)VI-Other items2.16±0.72^B^\
(1.00/4.00)Total2.22±0.51\
(1.03/4.00)[^2]

In general, the results of the repeated measure ANOVA with a Greenhouse-Geisser correction revealed a significant difference among the scores of various domains (P\<0.001). The Holm‐Sidak's test was used as the post hoc test for multiple comparisons. As shown in [Table 5](#T0005){ref-type="table"}, the scores of the stressors associated with the academic factors were significantly higher than those of the other domains (P\<0.05) except for that of the clinical education domain (P=0.070). Moreover, the scores of the stressors associated with the internal beliefs (1.89±0.69) were significantly lower than those of the other domains (P\<0.001 in domains 1--5 and P=0.002 in domain 6).

The results of the mean scores of the DES domains according to the academic level of the participants are also presented in [Table 6](#T0006){ref-type="table"}.Table 6The Mean Scores of the 6 Domains of the DES Questionnaire According to the Academic Level of the ParticipantsDomainsThird-Year (Number of Participants = 31)Fourth-Year (Number of Participants = 41)Fifth-Year (Number of Participants = 38)Sixth-Year (Number of Participants = 40)P value(Minimum/Maximum)(Minimum/Maximum)(Minimum/Maximum)(Minimum/Maximum)I-Academic efficiency2.34±0.50^A^\
(1.00/3.29)2.28±0.62^A^\
(1.00/3.57)2.51±0.54^A^\
(1.43/4.00)1.89±0.54^B^\
(1.00/3.00)\<0.001**\***II-Patient treatment2.07±0.72^AB^\
(1.00/3.50)2.29±0.54^AB^\
(1.00/3.25)2.45±0.78^A^\
(1.00/4.00)2.04±0.64^B^\
(1.00/3.25)0.030**\***III-Internal beliefs1.89±0.73^A^\
(1.00/3.75)1.86±0.65^A^\
(1.00/3.50)1.94±0.76^A^\
(1.00/4.00)1.87±0.65^A^\
(1.00/3.25)0.949IV-Academic factors2.56±1.07^A^\
(1.00/4.00)2.46±0.88^A^\
(1.00/4.00)2.78±0.97^A^\
(1.00/4.00)2.22±0.89^A^\
(1.00/4.00)0.084V-Clinical education2.36±0.51^AB^\
(1.45/3.27)2.27±0.54^B^\
(1.27/3.73)2.71±0.66^A^\
(1.09/4.00)1.91±0.61^C^\
(1.00/3.64)\<0.001**\***VI-Other items2.24±0.6^A^\
(1.00/3.25)2.24±0.66^A^\
(1.00/4.00)2.24±0.79^A^\
(1.00/4.00)1.93±0.73^A^\
(1.00/3.00)0.141Total2.26±0.4^A^\
(1.41/3.22)2.23±0.45^A^\
(1.38/3.28)2.48±0.53^A^\
(1.44/4.00)1.94±0.50^B^\
(1.03/2.94)\<0.001\*[^3]

The ANOVA revealed that there were significant differences among the students with different academic levels in terms of mean DES scores (P\<0.001). In general, the sixth-year students had significantly lower scores compared to the third-, fourth-, and fifth-year students (P=0.031, P=0.036, and P\<0.001, respectively).

According to the post hoc Tukey's test, significant differences were observed among the students with different academic levels in terms of the stressors related to academic efficiency, patient treatment, and clinical education (P\<0.001, P=0.030, and P\<0.001, respectively).

However, there were no significant differences among the students with different levels of education in terms of the stressors related to internal beliefs, academic factors, and other items (P=0.949, P=0.084, and P=0.141, respectively).

Moreover, the *t*-test was applied to compare the two genders in terms of the DES scores in the 6 domains. The results are presented in [Table 7](#T0007){ref-type="table"}. In total, there were significant differences between male and female students in terms of the DES scores (P=0.001).Table 7The Mean Scores of the 6 Domains of the DES Questionnaire According to the Participants' GenderDomainsMaleFemaleP-valueI-Academic efficiency2.17±0.65^A^2.31±0.55^A^0.174II-Patient treatment2.03±0.73^B^2.37±0.61^A^0.002\*III-Internal beliefs1.84±0.76^A^1.94±0.62^A^0.377IV-Academic factors2.19±0.88^B^2.74±0.96^A^0.000\*V-Clinical education2.04±0.67^B^2.50±0.56^A^0.000\*VI-Other items2.08±0.74^A^2.22±0.70^A^0.235Total2.06±0.56^B^2.35±0.43^A^0.001\*[^4]

The DES scores of the stressors related to patient treatment, academic factors, and clinical education were significantly higher in females than in males (P=0.002, P\<0.001, and P\<0.001, respectively).

Furthermore, the *t*-test was applied to compare the DES scores of the students with different marital status. The results are shown in [Table 8](#T0008){ref-type="table"}. In total, there were no significant differences between single and married dental students in terms of mean DES scores (P=0.058). The mean DES scores of the stressors related to patient treatment were significantly higher in married students than in single ones (P=0.021).Table 8The Mean Scores of the 6 Domains of the DES Questionnaire According to the Participants' Marital StatusDomainsSingleMarriedP-valueI-Academic efficiency2.22±0.61^A^2.47±0.43^A^0.100II-Patient treatment2.17±0.68^B^2.57±0.67^A^0.021\*III-Internal beliefs1.89±0.71^A^1.90±0.54^A^0.951IV-Academic factors2.48±0.98^A^2.64±0.80^A^0.515V-Clinical education2.27±0.65^A^2.54±0.58^A^0.089VI-Other items2.12±0.74^A^2.40±0.52^A^0.124Total2.19±0.52^A^2.44±0.40^A^0.058[^5]

Discussion {#S0004}
==========

Dental undergraduate training is a challenging learning experience. To qualify as responsible dental professionals, students are expected to learn both the theoretical and technical aspects of the dental curriculum in addition to dealing with patients. Moreover, it has previously been reported that dental students experience higher levels of stress compared to medical students which is justified by the additional psychomotor skills needed in dentistry.[@CIT0021] As a result, many researchers have been interested in studying stress levels in undergraduate dental students using a wide range of methods from self-reported questionnaires (such as the Perceived Stress Scale and the Dental Environment Stress (DES) questionnaire) to such methods as examining biological markers.[@CIT0009],[@CIT0022],[@CIT0023] Many researchers have used the DES questionnaire to identify the sources of stress in dental students. Some studies have used the mean score for each item from the DES questionnaire and others have used the mean scores for the categories that emerged from DES factor analysis to report the causes of stress.[@CIT0006],[@CIT0010],[@CIT0011] Several studies have investigated various sources of stress in dental students.[@CIT0001],[@CIT0002],[@CIT0004]--[@CIT0006] The current study is the first to explore the psychological well-being as well as the stress-provoking factors among Iranian dental students. Iranian dental education is provided through dental schools and encompasses a six-year study program. The first and second years are spent on basic science courses. Dental preclinical courses are offered primarily in the third year, while clinical work is covered in the fourth, fifth, and sixth years.

This study assessed the psychological well-being of 150 dental students at Shiraz School of Dentistry using the DASS-21 questionnaire. The results of this study indicated that the dental students at Shiraz School of Dentistry experienced normal levels of psychological distress. However, a previous study demonstrated that dental students experienced moderate stress in the educational environment which was attributed to the highly demanding and stressful learning environments of dental schools.[@CIT0024] Moreover, the levels of depression, anxiety, and stress of the students in this study were almost half of those in Arabian dental students as found in a previous study.[@CIT0025]

According to the findings of the DASS-21, the highest stress score was observed among the fifth-year students followed by the third-, fourth-, and sixth-year students. Neither gender nor marital status had a significant effect on depression, anxiety, and stress values. Moreover, there were no significant differences among the dental students with different academic levels in terms of depression and anxiety scores.

In the current study, the DES questionnaire was used to assess the sources of stress among the dental students. This questionnaire consists of 38 items related to the stressors associated with undergraduate dental training. In the present study, the scores of the stressors associated with academic factors and clinical education were higher than those of the other domains. This finding indicates that the atmosphere created by the professors in the clinical setting along with the criticism the students received from the faculty members in the presence of the patient was among the factors that played an important role in the creation of stress for the dental students. However, the statistically significant relationship among different domains of the DES questionnaire in the current study might be due to the relatively large sample size (150). Moreover, in all 6 domains of the DES questionnaire, the fifth-year dental students showed higher DES scores compared to the third-, fourth-, and sixth-year students. Moreover, the final-year dental students showed lower mean DES scores in almost all domains compared to the other students. This finding may be due to the much higher number of clinical courses offered to fifth-year dental students compared to those offered to the other students. The fifth-year students are mainly concerned about the accuracy of clinical decisions that causes stress during clinical practice.[@CIT0026] The stress reduction in the sixth-year students compared with the fifth-year students in almost all domains is potentially due to the fact that final-year students have obtained more experience and skills in clinical work. Furthermore, as the results revealed, the third-year students had the second highest stress scores. This might be attributed to the high levels of psychological distress that students experience in the transition from preclinical to clinical training.

In line with the findings of the present study, a previous study that investigated longitudinal stress in dental students reported an increase in their stress levels compared with their first-year stress levels.[@CIT0027] However, a previous study demonstrated that third-year students had the highest amount of stress compared to the other students.[@CIT0008] Another longitudinal study demonstrated that the stress levels in dental students increased in the last year of their education compared to those of their first year.[@CIT0009] The differences in the results of the studies may be justified by the differences in the educational systems of dental schools.

Another finding of the present study was that females had higher DES scores for patient treatment, academic factors, and clinical education. It is known that women in the general population show a higher risk of depression and anxiety than men which might be related to their psychological makeup and their greater inclination to express their feelings and thoughts.[@CIT0028] Some studies have found differences in stress levels between men and women, while others have not.[@CIT0006],[@CIT0010],[@CIT0029],[@CIT0030] There are differences in how different genders deal with stress, with females being more vocal in reporting and speaking about stress.[@CIT0031] The following factors have previously been found to evoke greater stress among female students and have been supported by the current survey: lack of confidence to be a successful student and to become a successful dentist, fear of failure, examinations, and grades.[@CIT0032] Lack of self-confidence to be a successful dental-student and lack of self-confidence to be a successful dentist are among the items which have been evaluated in the internal belief domain of the DES questionnaire. The students' fears of failing the courses and the examinations are among the items which have been evaluated in the academic performance domain of the DES questionnaire. Female students also seemed more concerned about financial responsibilities.[@CIT0032]

In this study, no significant differences were found between single and married dental students in terms of the mean DES scores. While some researchers suggest that marriage and raising children during academic education years can be a major stressor, others have reported that being single is a stress factor.[@CIT0030],[@CIT0033] The reason for the inconsistency between the results can be the differences in the sample sizes of the married group in different studies, the differences in family conditions, and the spiritual support that married students receive from their partners.

According to the results of this study, the third- and fifth-year dental students need more attention and support. Stress reduction has a direct relationship with the mental health status of individuals and is effective in promoting their performance. Therefore, to reduce stress in the dental environment, several measures which might play a role in stress management including reviewing educational programs, modifying student evaluation methods, enhancing the quality of counseling programs, implementing student-centered academic policies, encouraging the students to participate in sports programs, and providing the students with the necessary entertainment facilities should be taken into account. The probable role of each mentioned measure for stress reduction in the dental environment should be evaluated in future studies. In this regard, a stress reduction program needs to be implemented at the Shiraz School of Dentistry. Moreover, female students experience more stress according to the results of the present study and thus need special attention for stress reduction.

Although some of the highly rated stressors appear to be inherent in professional education and prevalent in diverse dental educational settings, a modern dental school should manage potential stress sources effectively and thus promote the educational and professional well-being of the dental undergraduates.

This study has some limitations that need to be considered when interpreting the findings. The results from the present study are based on a cross-sectional descriptive study which was conducted on a limited sample size. Only one dental school (Shiraz, Iran) was evaluated in the present study. Further investigations on greater populations of dental students including the students of public and private dental schools in other dental institutions need to be done as well.

Conclusion {#S0005}
==========

Dental students displayed moderate levels of psychological distress and moderate to medium stress scores. The highest and lowest stress levels were observed among the fifth- and sixth-year students, respectively. The primary sources of stress for the dental students at Shiraz University of Medical Sciences were academic factors and clinical education. Females expressed higher levels of stress in certain areas of dental training.
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[^1]: **Note:** \*Significant.

[^2]: **Notes:** The domains marked with the same uppercase letter are not statistically significantly different from each other. The domains marked with different uppercase letters are statistically significantly different from each other.

[^3]: **Notes:** \*Significant. The domains marked with the same uppercase letter are not statistically significantly different from each other. The domains marked with different uppercase letters are statistically significantly different from each other.

[^4]: **Notes:** \*Significant. The domains marked with the same uppercase letter are not statistically significantly different from each other. The domains marked with different uppercase letters are statistically significantly different from each other.

[^5]: **Notes:** \*Significant. The domains marked with the same uppercase letter are not statistically significantly different from each other. The domains marked with different uppercase letters are statistically significantly different from each other.
